litis WN -Tichniicht Unlvariitit II 

G003 OOS^TOCHK 

pccnrfrnMt 



no M30B<»eTtKVW* M OWWTMBM 
PPH riHT CCCP 



PATON 



T-Sfifi P 23/26 F-flQO 




SU.,., 1677248 A1 



(31)5 



OnMCAHME M306PETEHHH 

K ABTOPCKOMV CBWAF-TEnbCTBV 



p2).3ljp.», 

(7 i) .tictanoaif ufl Ka^Hi*^eA0eaT«B>cwft 
m npcWHMft wcTKryr no Kpconcft** c**a~ 

(56)kAwp?TO©cwACTWhc?rBQ CCCP 
1* 3VW08. w.iEil B 29/00, 1976. 

(541 CTOC06 awnPABiieHlW^POPMM* 
roSAHHOW OSCAflHCI* KOJIOHHU 



(57) M»o6p#t^HHe othocmtcb * c*©oo6*m* 

pOBBHHO* tfiC«HO» KOWHHbi B He4>T»NUX M 

rtaaftux s*oi*K*ax, naoGpeTeHWfl »b- 

xoitohhu. A* 1 * 5t»to ■ oOcba^*^ *o*OHHy cny 
ckw. RoaOHK/ rpy6 e r*iopafj/)nsec<oft ad- 
pHwpyiomeA ror»a*o* WO floABiOT a Tpy6u 
*sw*bct*, nan paffrmM jiaisnerm** M nptfUa- 

flr «£Pflfr BMfipPWBCMOf O yMdCTIta. fipMMCM H3 

KQjfOKnw c At eAomi B*npae*«eMoro 
ysBcnw chwy B«ep* up* paficweM A3A/n»iW" 



Hao6p«r««w« othochtcb « cnoeofcaK 
np*MC**eWWM Afl« /1KCBHASU** CM*TH* 0&- 

C3AhWk icoflQHM b cKBB4CWffax mc<tt/wo«1 w ra* 

VOBO* nrOMMtanCttHOCTM. ■ AP* 

P36dtbx oo Kjmaa/uKOMy pcmqhtv oGcaflHwx 

tfOAOHH. 

poB»MHod o6caA«afl kojiokhu. 

meHHa* b oScaAHy* KO*cwxy *K*e Bunpa*- 

/ifteMoro ynacTKB M COCTOJUUBfl H3 
rHApaa/w^acnoro pacuiwipuTen* ■ **Ae r*A- 
pa&n*<ec*oa AopNwpywiue* toj>ob*« c icna** 
mom a** sanon«eH« *MA*oe T *>° 
Tp»HcnopT>4O0 Ko/ioHPfirf TDy6 » */ianaM0*# A"* 
cnviBB ?hha*o<;th •ia Tpy6 npw ncm^eMC *ompo- 

HOBKH H3 CRB3)«*1l«bi: MB 4>*ir.2 " pa60TB ^OP" 

MMpywmeM ronosxvi B awnp3D/i>eMOM 
ynacm; <P^r.3 - paapw ^P^py^eft 

rOJiOBICW, 



CnocoG BMopatweHHB 4*<£op"*P° 
o6c«Anq^ Konoiwu ocyuiecreflaioT cnaayc- 

IUHM o6pB3€M. 

Cnycno«T k BwnpBBnBeMQM*' ysatrrKy 1 
KonoHHy Tpy8 3 c UmpMMpyiome* twottotj 
noA*«T B KDApHny Tpy6 3 joiakoctv doa P*6°" 

AaWtMeM i»4Tpo*oBOA«T nepers mcMwe 
ronotiM* Tpy6 3 BAOiib »wnpaBnnBMorpr«cv 
» b npoueccc patkwera umcna. npwww paeo- 

Htfft UMXI) flpOHBBOA^r C7BAH*rtO. B HB K8XA0W 

ctbA^ nppvoaOAflT nepcMBi^eKwe koaomhw 
Tpytt BAO/ifa twnpaBAfleworo y^BCTita cwway 
asepx npu pa Go** an ABB/ienw b ruApaww^- 
c«dA *opH*PytPineft roJiQBxe. 

Cnoco6 ocyutctTBiiPioT oicAy»o^M o6pa- 

30M. 

06C3A W »» KO/IOHtlB AH3MBTPOW 146 MM C 

TO/il4*HOft croH*« 10 mm Cmbtb h» r/iyBwMe 
1200 m. MBTep*a/i d6txiAHort <c/»ohhu cra/i* 
rpynnw npoMHocTM fl ( fl* - 6500 «rc/cM a, - 
- 3800ktc/cm z ). UJr6/»ohpm A^aMeipon \2A 
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mm onpdAeAMAM M*apoxoAMMoeri» a oocaAMo* 
KUrOHMC Ha rnytvH* 1200 m. no/iy«w!H noc*A* 
*y - w36no»i ne npOfco&KT. Uia&ioH A>ta»««T* 
pOM 1!8 mm npoxoji*r». ttecr*** raCapm 

(^OpMUpyiOia^A rOrtOBKW IK) AWINCYpy COCT3B- 

rt»eTi16MM. 

YcTaN0B*v»w paaA*M*eHM cerropos 4 
4»opMwpyiauieA ronOB«n . AndMeTp ux pedAQu- 
w**i**-*or.Ki©h« co&TuoTCYOOftOrv awyrpcM Ma- 
ny A*aMCTpy o6cdAHOfl KonoHMU ot ahBM«tp» 
1 16 mm AO AwaMeTpa 126 mm. 

a>opMnpyioiua« ronOBica 2L HacrpoaMMaa 
3aAflHMbiM Ma*c*M3/iWMwft AUBMCTp * pac- 
ujHpeHHQM cocwmmm, cocrreeTCTflyiouiMtt MO' 
MHHaAMiOMy AMSMOTpy oOcajmoa kqaohmm. 
ofrycK^ercH km*« c*»iot0 y»CTKa. 

OnpaAenfl»T ycwn«M. coaAautMW* cox- 
ropdMM 4 4vopMiApyK»40A faroa** Ma awyTpB*- 
hm* avumbtp ofcawoA koaohhu 5: 

-7,1 - 10 - 120*2eW0<r. 

rAe D-Ucrtr nnyTpftNWM* jdwktp pew- 
woao* ynrtOTMiwi%Hoft HdMrnem now cerro- 
P*mh; 

L * 10 cm - AflmB pewwoaoO ynAOTHit- 
t an who* Maxxero; 

p - 120 *rc/c*r - pa6osee KsfiwioiHOf 
Aai^cHiw **A*octm e itoowb 2. najrrBep*- 

A«H.HOB TeWMHftCKDW X«palrH5pWCTH*OW. 

Qnp«A^iMor yuenwHoe A3BAeH*e, eoxAa- 
fcaenoe cerropaM* *oacmucw 3, no myrpeMK*- 
My AviaMeTpy o6c«aho0 roapmh**; 



10 



IS 



20 



28 



p -, aasoo 

- 14lOKfC/CM 2 » 



28300 



30 



as 



Aa/we. c6pocw j»aa/»©N*e ao My**, ony 
citaiOT nOMnoMOscy c ^opMwpyiome* «O*0»*oU 
2 Hwmo cmbtoto ynacTna 1 m coeeputfiOT bto* 
POM npoxaA h cooTacTCTaeMHo Ta**e Tpetnw 
npcxoACMMjy Map*. «*fKCHpyA no r*nv*w 
necicOMy MMAWtaropy eaca (OrfB) oceawe na- 
•rpyani. 

(ToAyseMHweoceewe Marpyai^t cefcAenu a 
Ta&tuii*. 

AManusvfpys oceawe Marpysxn, OTMcnaiQY. 
hto nocne BToporo npoxoAa ohm cMtovinMCb 
*a no cpaaMewviio c napav*. a nooie 
Tperibero npoxOAa - na 35%. 

Oahbko, wr«HWa« napaw* npoxo*. mo*mo 
coaA*»*rfc •oflMTOMMOC a****""* 8 nwaa**- 
seccod ftopMMpyiotti** ronoaice w 6onwwe 120 
ere/cur, 3 TO Drpaa&mcR na aeMHWMe *oht*<- 
rHtfx h otcawx M3rpy3<ar. Ohm aoapacTyi. 
Cfl W » »oapacT»«MoM oceeoM Marpyaicn no 
HAS, neniJ* aonyt*aT*. ^to6m ee BCAvwina 
np^BbiCMna 300 KH Aono/iMwrenbMO k aecy 
ipye icofTOpwx 6hyme«» itoMnoHoa«a c ivop- 
MKpyww* rowaxoft. t»K kbic ao^MnicaeT 
o^b^hoctv nopwaa Tpy6. 

>T0fl 8BAMHMH6; HeOGx0AW«O CH^^t W36w 

twmob Adb/iBHue xkakoctm a na/iOT^e 2 a npe- 
A8A3K or 15% (h *i npoAt»»CMTb npoTwwcy 
CHMSy asep* M»pea CMfltwfli yvacnwc. 

CMtcacennd ©txeeux tiarpyson np*i oobtop- 
mux noowowwr iwiowtM 2 c»MAe^e^fcCT»yBT o 
TOM, *4TO cmbtub o6caAHoa kd/idhmw ycTpaHfl- 

ffTCf. npOMAMMOCTb tlO WJJK>MH« BOCCTaMBB- 

ffwaaeroi 

OopMy/i a nJo6peT8M«a 

Cnoca5 BunpaaneHMfl A^opMnpoBaKMOM 

06CAAMOH BOHOHMM, BHAOUBHWWM CfiyCK H 9U< 

npaMwcnOMy ysacncy TpuMcnoprrMOM *oaom- 
mm Tpy6 c r^meocMM psctm*pwTejieM. 



aAMftcMoe cccropawM no aMyrpenMeMy a*w atman ofieanMoa koaomku a Ka- 

Mcrpy o6 C a fl HO« «ono«KW. cpcrap^er flO 45 ^^^^^^^ a «. 

m oceawe MarpysrM, ronOBtce, 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] = 6500 
kgf/cm 2 , a y - 3800 kgffcm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 1 6 mm to a diameter of 1 26 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14 -7.1 • 10- 120 = 26800 kg 

where D = 7. 1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgf/cm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 _ 26800 
*.D to -/ "314120.5 

= 1410kgffcm 2 , 

where D\ n = 12 cm is the inner diameter of the contact surfaces; 
/ = 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% a y . 

Maintaining a working excess pressure in head 2 equal to 120 kgffcm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgf/cm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% a y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[see next page for tables and figures under columns 5 and 6] 
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Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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